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(54) METHOD AND MOLD FOR INJECTION-MOLDING THERMOPLASTIC RESIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the; .t T 
dimensional accuracy and strength of a molded product 
by forming a uniform shearing oriented layer in the ' » 
molded product. 

SOLUTION: The flow of a resin within a cavity 2 is , , 
continued during molding to generate shearing in a core 
layer during the advance of solidification toward the 
center of the core layer to form a uniform shearing •>* ^ 
oriented layer in the wall thickness of the molded 
product. By this constitution, dimensional accuracy and 
strength are increased in the molded product especially 
large in its length with respect to the width or diameter 
thereof. * , 
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* NOTICES * :; 1 

JPO and INPIT are not responsible for any . 
damages caused by the use of this translation. , 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. ; 
3. In the drawings, any words are not translated. ' . 



DRAWINGS 



[ Drawing 1] 




[Translation done.] 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention about the injection molding method performed using 
thermoplastics in more detail, Even after being filled up with melting resin in a cavity, do not 
suspend supply of melting resin immediately, but a flow of melting resin in a cavity is made to 
continue by continuing supply of resin between required time, and the surplus resin by which it 
is then generated is made to discharge from the discharge side gate. In the process in which a 
flow of melting resin in a cavity is continued between required time, cooling solidification is 
gradually performed for resin in a cavity toward the thick central direction of a core layer from a 
skin. Namely, in a cavity, a flow of melting resin of the one direction of [ from the gate for 
restoration to the gate for discharge ] occurs continuously, Making the flow continue, it is a 
molding method which performs cooling solidification, and since the shearing orientation layer 
of the direction is formed in a cavity until it results in the center of thick from the portion near a 
metallic mold wall surface (lamination), it is related with the injection molding method and 
metallic mold which can make the dimensional accuracy of mold goods, an improvement of 
curvature, and an improvement of intensity. 
[0002] 

[Description of the Prior Art]ln the conventional injection molding, the oriented states of resin or 
a filler differ in the process in which melting resin flows the inside of a cavity, in the portion (it is 
called a skin below) which melting resin stuck r and solidified on the metallic mold wall surface, 
and the portion (it is called a core layer below) whose melting resin which is flowing is not 
solidified. A different oriented state in the same mold goods exists, and since distribution of 
orientation moreover differs selectively, different die shrinkage on the same mold goods exists, 
and it is easy to carry out generating of the unevenness of dimensional accuracy, the curvature 
by modification, etc. It was difficult to change a gate location, and gate mark and shape about 
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the unevenness of distribution of this orientation layer, or to acquire a big effect, although 
various techniques, such as changing molding shape, a process condition, use resin, etc., 
have been taken. 
[0003] 

[Problem(s) to be Solved by the lnvention]lt is filled up with melting resin in a cavity (it calls like 
a packer henceforth), and it is made to end like a packer in the conventional injection molding 
at the same time it fills melting resin in a cavity. Then, in the process in which the cooling 
solidification of resin advances, since contraction of resin occurs, resin pressure is made to act 
from an injection unit, and resin for compensating Contracted resin is supplied (it is henceforth 
called a dwelling process). 

[0004]A fountain flow phenomenon arises in the flow end of the melting resin which can be set 
like a packer. That is, the melting resin which has flowed the core layer contacts a metallic 
mold wall surface, and cooling solidification is quickly carried out by the fountain flow, and it 
forms a skin by it. Being accompanied by gap (it is hereafter called shearing) between the just 
formed skins, the melting resin which has flowed immediately after that flows till the place 
exceeding the end of a skin, contacts a metallic mold wall surface, and forms a new skin. 
Shearing is generated between a skin and a core layer by this repetition. Since the drift 
velocity of resin in a cavity becomes so quick [ it is late, and ] that it approaches focusing on a 
flow of melting resin, in the layer which shearing generates, it shows an action which is 
lengthened to a flow direction to melting resin in the ptace near a metallic mold wall surface. As 
a result, it is easy to carry out orientation of the molecule of resin, a filler, the filler, etc. to one 
way. However, although this phenomenon is notably seen between the skin and core layer 
which shearing generates greatly, since there . is little generating in the inside of the core layer 
which closes most mold goods, the rate that the orientation layer in thick closes is not large. 
[0005]A skin is formed the second half like the gate, neighborhood which forms a skin in early 
stages and shearing generates after that and the packer like a packer, and a difference arises 
in the orientation layer obtained in the flow end side which subsequent shearing hardly 
generates. That is, it is difficult to make an orientation layer form positively and uniformly in the 
molding method which is a general molding method and which shifts to dwelling immediately 
after the completion of restoration. The purpose of this invention is to make a uniform shearing 
orientation layer form in mold goods. 
[0006] 

[Means for Solving the Problem]ln [ in order to attain the above-mentioned purpose ] the 
invention according to claim 1, By making a flow of resin continue in a solidification on-going 
core layer in an injection molding method of thermoplastics, with restoration of resin continued, 
after being filled up with resin to a predetermined pressure in a cavity, Shearing is generated 
between resin in which solidification is advancing in a core layer, and it takes to advance of 

» i 
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solidification of this shear layer, and a central direction of a core layer is increased. 
[0007]On the invention according to claim 2 and in an injection molding method of 
thermoplastics, When each ratio of width, length, or a diameter and length fabricates mold 
goods with the larger length, Maintaining restoration of resin, after being first filled up with resin 
of specified pressure in a cavity, when filled up with resin in a cavity which allots the restoration 
side gate to one end of the length direction of a cavity, and allots the discharge side gate to the 
other end side. When excessive resin is discharged' from the discharge side gate and 
solidification of resin continues this state during advance towards the central part in a core 
layer, In a core layer, shearing is generated between^resin while solidification is advancing, 
and it takes to advance of solidification of this Shear layer, and a central direction of a core 
layer is increased. h 

[0008]ln the invention according to claim 3, in the invention according to claim 2, two or more 
restoration side gates and discharge side gates are pcpvided, respectively, and are performed. 
[0009]ln the invention according to claim 4, in, the invention according to claim 2 or 3, the 
amount control means of discharge resin flow is provided in this discharge side gate or runner 
side, and cavity internal pressure is controlled.by this control means. 
[0010]ln the invention according to claim 5, a pressure of resin in a cavity is changed in a 
process of discharging melting resin from the discharge side gate, in the invention according to 
claim 4 by making the amount control means of discharge resin flow into a closed state. 
[001 1]ln the invention according to claim 6, a pressure-of resin in a cavity is changed in a 
process of discharging melting resin from the discharge side gate, in the invention according to 
claim 4 by changing a path of a discharge resip passage by the amount control means of 
discharge resin flow. 

[0012]ln the invention according to claim 7, in the invention according to claim 2 to 6, it is made 
to flow into different another [ from having used discharged resin for restoration through the 
discharge side gate and a runner ] injection unjt, and reuses. 

[0013]On the invention according to claim 8 and in the invention according to claim 2 to 7, 
Whenever it makes discharged resin flow into different another [ from having used it for 
restoration ] injection unit through the discharge side gate and a runner and fabricates it, an 
injection unit for restoration and a gate for restoratio/wand the discharge side injection unit and 
a gate for discharge are changed. m ^ * :r 

[0014]On the invention according to claim 9 and in the invention according to claim 2 to 7, In a 
process of discharging melting resin from the discharge side gate, applying a pressure to the 
different injection unit, when making it flow intodiffefrent another injection unit used discharged 
resin for restoration, and a pressure of resin in a cavity is changed. 

[0015]On the invention according to claim 10 and in the invention according to claim 2 to 7, In 
a process of having nozzle melting resin closing mephanism in an injection unit, and 
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discharging melting resin from the discharge side gate, Opening and closing said melting resin 
closing mechanism, when making it flow into different another injection unit used discharged 
resin for restoration, and a pressure of resin in a cavity is changed. . 

[0016]On the invention according to claim 11 and, in an injection die of thermoplastics, A cavity 
was made to counter and a resin filling gate and a resin discharging gate were provided, A 
resin filling gate is opened, closing or opening-said' resin discharging gate, After being filled up 
with resin to a fixed pressure in a cavity, it opens, when said resin discharging gate is closed, 
By applying resin pressure in a cavity from a resin filling gate, maintaining resin pressure in a 
cavity uniformly, and discharging excessive resin from the resin discharge side gate, Shearing 
was generated between resin in which solidification -is, advancing in a core layer, and a molding 
control circuit which forms a shearing orientation layer uniformly in thickness of mold goods 
was provided by taking to advance of solidification of this shearing and increasing a central 
direction of a core layer. 

[0017]Mold goods fabricated by a cavity in the invention according to claim 1 1 in the invention 
according to claim 12, In width, length, or a diameter v and length, the restoration side gate and 
the discharge side gate counter, and are provided [ in; / as for all, the length is larger and / a 
longitudinal direction of these mold goods ]. . ^ 

[0018] ;| 

[FunctionjWhen it is filled up with melting resin in a cavity from a gate, the gate for discharge of 
melting resin is beforehand established in the portiQ^most located in a restoration end. Even 
after being filled up with melting resin in a cavity, by cpntinuing supply of melting resin, surplus 
resin is discharged out of a metallic mold from the gate for discharge, and can continue a flow 
of resin. The layer which generates comparatively big shearing shifts toward the center of a 
core layer from the layer near a metallic mold wall surface at the same time cooling 
solidification advances toward the central direction in a core layer by advancing cooling 
solidification, making a flow of resin continue. Therefore, the orientation layer formed by 
shearing increases from the layer near a metallic mold wall surface to the central direction of a 
core layer gradually. By this operation, mold goods* with the orientation same from the layer 
near a metallic mold wall surface to the thick central 1 neighborhood can be obtained. 
[0019]Since a flow of resin is made to continue even after filling melting resin in a cavity, the 
shearing effect generated between the gate for restoration and the gate for discharge becomes 
uniform easily. Therefore, between the gate for restoration, and the gate for discharge, the 
mold goods it becomes uniform [ distribution of, orientation ] comparatively [ mold goods ] can 
be obtained. u 
[0020] 

[Example 1] The material which can be used fo/ this invention is indicated. The thermoplastics, 
the thermosetting resin and the engineer plastic which are general crystallinity or amorphism 
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nature, the material which mixed anisotropy fillers; such as glass fiber, carbon fiber, mica, 
various whiskers, and talc, further, and also a liquid cfystal plastic are raised. The candidate 
for shaping has [ especially the thing that has the large one of length to width and a path ] a 
remarkable effect. Especially the shape of mold goods has a remarkable effect in a cylinder, a 
pillar, and a prismatic thing. \ ~ J 

[0021 ]An example carried out in the tabular case about the injection molding process, injection 
molding die, and injection-molded product by this invention is explained using drawing 1 . The 
introduction injection die is explained. In drawing 1, the cavity 2 is formed in the metallic mold 
20, and two gates, the gate 3 for restoration of melting resin and the gate 4 for discharge of 
melting resin, exist in this cavity 2. 

[0022]The gate 3 for restoration is connected with the first injection unit 9 through the runner 5. 
The gate 4 for discharge is connected with the second injection unit 10 through the runner 6. In 
each injection unit, the channel opening-and-closing mechanisms 7 and 8 of melting resin 
exist, and, as for this channel opening-and-closing;mechanism, each can operate to another 
timing to it. . 

[0023]A procedure when fabricating using such a metallic mold is explained. First, the channel 
opening-and-closing mechanisms 7 and 8 of melting resin are made into an opened state. It 
supplies until it ejects the melting resin 1 in which it has measured beforehand and cavity 2 
inside is filled with advancing the screw 11 in the injection unit 9 through the runner 5 and the 
gate 3 in this state. This process is called like a packer. 

[0024]Supply is made to continue even after the inside of the cavity 2 is filled with the melting 
resin 1 . The melting resin 1 is poured in through the gate 4 and the runner 6 to the injection 
unit 10, and the screw 12 in the injection unit 10 retreats with the pressure of the melting resin 
1. This process is called a shearing process. The resin pressure in a cavity can be changed by 
making the pressure of the grade which does not make the screw 12 which is in the injection 
unit 10 in a shearing process stop screw retreat act.* After continuing resin movement in the 
shearing process of required time and an initial complement, supply of the melting resin 1 is 
suspended. * ; 

[0025]Then, the gate opening-and-closing mechanism 8 is made into a closed state in an 
instant, and dwelling is given from the injection unit-9 v This process is called a dwelling 
process. Then, after fully solidifying mold good's, the metallic mold 20 is opened and the mold 
goods 21 are taken out. Then, repetition shaping is,attained by using it for discharge of the 
injection unit which uses the injection unit used for the discharging process for restoration for 
restoration. Y 

[0026]Although the explanation in drawing 1 is a shaping example in a briquetting machine 
with two injection units, this is the example performed for the purpose of reusing the 
discharged resin. 

it 

? 
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The briquetting machine which certainly has two injection units is not needed. 
The method of discharging the discharged resin to the'metallic mold exterior and the method of 
discharging to ******** which exists and exists s in a'davity are effective. It is also possible to 
control the resin pressure in a cavity by making a pressure act to the movable core which 
exists in ********. t >> • - 

[0027]This is a mere example although the channel opening-and-closing mechanism of melting 
resin in a figure showed the channel opening-and-closing mechanism of the gestalt by the cold 
runner and a shut off nozzle. 
A gestalt is not limited. 

A cold runner and a hot runner can fully acquire an effect. It is a mere example, does not limit 
for the position of a channel opening-and-closing mechanism, and may exist in the section 
from an injection unit to a gate. 
[0028] 

[Example 2] Next, an example when the polypropylerie-in which 10% of glass fiber was made 
to mix is used is shown. The cavity which a mold-goods size has a gate for restoration in the 
center of the 80-mm-wide neighborhood on the cavity which are 80 mm in width, 160 mm in 
length, and 3.7 mm in thickness, and also has a gate'for discharge in the center of the 
neighborhood of an opposite hand was used. The metallic mold and the catapult style used the 
thing with the same structure as Example 1 . The process condition was fabricated in the same 
process as what is shown in Example 1, and for injection-time 0.4 second, for shearing 
process time 4.0 seconds, time of each process was made into dwelling time 10.0 seconds, 

and supplied resin of 150-cm 3 in the cavity between.shearing processes. 
[0029]lt measured about the curvature of the longitudinal direction according to modification 
about the obtained mold goods, and the bending breaking strength of each part. The curvature 
of the longitudinal direction by modification was 0.6 mm. On the axis between 2 gates, bending 
breaking strength measurement (support pitch ; of 60 mm) of the portion (40 mm, 80 mm, and 
120 mm) was performed from the restoration sjde gjate. When the obtained value was 

equalized, it was 230 (N/cm 2 ) in 220 (N/cm 2 ) dnd tKe'direction of the shorter side in the 

longitudinal direction. 

[0030] 

[Comparative example 1] A back shearing process was not performed as the packer, but 
except having shifted to the dwelling process immediately, it fabricated on the same process 
condition as Example 1, and mold goods were'obtained. About the obtained mold goods, the 
same measurement as Example 1 was performed. The curvature of the longitudinal direction 

by modification was 4.3 mm. Bending breaking strength was 230 (N/cm 2 ) in 210 (N/cm 2 ) and 

the direction of the shorter side in the longitudinal direction. 

#• ? 'iin 

H U 15!.. 
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[0031]ln comparison of Example 2 and the comparative example 1, he can understand that an 
effect is [ this invention ] in the curvature and flexural strength by modification. In the above- 
mentioned example, although the numerical example when the polypropylene in which 10% of 
glass fiber was made to mix was used was shown, this is a mere example and does not limit 
the kind of resin or filler. . . 

[0032] 

[Example 3] Next, an example when the ABS plastics in which 20% of glass fiber was made to 
mix are used is shown. The mold-goods size used the. cavity which has a gate for restoration, 
and a gate for discharge in the both ends of its that o'n the cavity the diameter of 4.0 mm, and 
230 mm in length which is a cylindrical shape. The metallic mold and the catapult style used 
the thing with the same structure as Example. 1 . / _ 

[0033]The process condition was fabricated in the'same process as what is shown in Example 
1 , and for injection-time 0.24 second, for shearing process time 4.0 seconds, time of each 

process was made into dwelling time 6.0 seconds, and supplied resin of 70-cm in the cavity 
between shearing processes. On the axis between 2 gates, in the position (45 mm, 115 mm, 
and 185 mm), it bent and breaking strength measurement (support pitch of 40 mm) was 
performed from the restoration side gate about the obtained mold goods. As a result, it was [ in 

a 45 mm position ] 850 (N/cm 2 ) in an 840 (N/cm 2 ) or 1 15-mm position in an 850 (N/cm 2 ) or 
185-mm position. 

[0034] \ *\vf ; 

[Comparative example 2] Except not having performed a shearing process but having shifted 
to the dwelling process immediately, it was fabricated bn the same process condition as 
Example 1 as the packer, and the back got mpid goods. About the obtained mold goods, the 
same measurement as Example 1 was performed. 'As* a result, it was [ in a 45 mm position ] 

760 (N/cm 2 ) in an 840 (N/cm 2 ) or 1 15-mm position' Wan 840 (N/cm 2 ) or 185-mm position. In 
comparison of Example 3 and the comparative example 2, he can understand that an effect is 
[ this invention ] in equalization of flexural strength distribution. 
[0035] * , t 

[Example 4] Next, an example when POM resin is used is shown. The metallic mold and the 
cavity used what is shown in Example 3. The process condition was fabricated in the same 
process as what is shown in Example 3, and for injection-time 0.24 second, for shearing 
process time 4.5 seconds, time of each process was made into dwelling time 6.0 seconds, and 

supplied resin of 90-cm in the cavity between shearing processes. About the obtained mold 
goods, the same measurement as Example 3 was^performed. As a result, it was [ in a 45 mm 

position ] 500 (N/cm ) in a 540 (N/cm ) or 1 1 5-mm"pbsition in a 540 (N/cm ) or 185-mm 
position. -\ *, 
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[0036] 

[Comparative example 2] Except not having performed a shearing process but having shifted 
to the dwelling process immediately, it was fabricated "on the same process condition as 
Example 4 as the packer, and the back got mold goods. About the obtained mold goods, the 
same measurement as Example 3 was performed. As a result, it was [ in a 45 mm position ] 

560 (N/cm 2 ) in a 570 (N/cm 2 ) or 115-mm position in a 560 (N/cm 2 ) or 185-mm position. In 
comparison of Example 3 and the comparative example 2, he can understand that an effect is 
[ this invention ] in an improvement of flexural strength and equalization of distribution. 

[0037] ;;. . f' 

[Effect of the lnvention]thus - setting to each part of mold goods between the gate for 
restoration, and the gate for discharge, since the obtained mold goods have uniform shearing 
orientation in each part - tensile strength, flexural strength, and impact strength - 
homogeneity - and it excels. Since the difference of molding shrinkage decreases in each part 
of mold goods between the gate for restoration, and the gate for discharge, in mold goods with 
the larger length, dimensional accuracy can improve especially to width and a path, and the 
curvature and torsion by modification can be lessened further. 

[Translation done.] ' * % ■ 



http://www4.ipdUnpit.go 9/4/2008 



JP,2002-086515,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

•n t 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer; So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] r 

[Claim 1]By making a flow of resin continue in a solidification on-going core layer, with 
restoration of resin continued, after being filled up with resin to a predetermined pressure in a 
cavity, An injection molding method of thermoplastics generating shearing between resin in 
which solidification is advancing in a core layer, and taking to advance of solidification of this 
shear layer, and increasing a central directionrof a core layer. 

[Claim 2]When each ratio of width, length, or a diameter and length fabricates mold goods with 
the larger length, Maintaining restoration of resin, after being first filled up with resin of 
specified pressure in a cavity, when filled up with resin in a cavity which allots the restoration 
side gate to one end of the length direction of a cavity, and allots the discharge side gate to the 
other end side. When excessive resin is discharged from the discharge side gate and 
solidification of resin continues this state during advance towards the central part in a core 
layer, An injection molding method of thermoplastics generating shearing between resin while 
solidification is advancing in a core layer, and taking tp advance of solidification of this shear 
layer, and increasing a central direction of a core layer. 

[Claim 3]An injection molding method of the thermoplastics according to claim 2 performed by 
providing two or more restoration side gates and discharge side gates, respectively. 
[Claim 4]An injection molding method of the thermoplastics according to claim 2 or 3 providing 
the amount control means of discharge resin flow in this discharge side gate or runner side, 
and controlling cavity internal pressure by this contrpl means. 

[Claim 5]The injection molding method according to claim 4 changing a pressure of resin in a 
cavity in a process of discharging melting resinfrom the discharge side gate, by making the 
amount control means of discharge resin flow into a closed state. 

[Claim 6]The injection molding method according to claim 4 changing a pressure of resin in a 
cavity in a process of discharging melting resin from.the discharge side gate, by changing a 
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path of a discharge resin passage by the amount control means of discharge resin flow. 
[Claim 7]The injection molding method according to claim 2 to 6 making it flow into different 
another [ from having used discharged resin for restoration through the discharge side gate 
and a runner ] injection unit, and reusing. 

[Claim 8]Whenever it makes discharged resin.flow into different another [ from having used it 
for restoration ] injection unit through the discharge side gate and a runner and fabricates it, an 
injection unit for restoration, and a gate for restoration, The injection molding method according 
to claim 2 to 7 changing the discharge side injection Unit and a gate for discharge. 
[Claim 9]When making it flow into different another injection unit to have used discharged resin 
for restoration in a process of discharging melting resin from the discharge side gate, it is 
applying a pressure to the different injection unit, The injection molding method according to 
claim 2 to 7 changing a pressure of resin in a cavity. 

[Claim 10]ln a process of having nozzle melting resin closing mechanism in an injection unit, 
and discharging melting resin from the discharge side gate, The injection molding method 
according to claim 2 to 7 which opening and closing- said melting resin closing mechanism 
when making it flow into different another injection unit used discharged resin for restoration, 
and is characterized by changing a pressure of resin .in a cavity. 
[Claim 11]An injection die of thermoplastics characterized by comprising the following. 

A cavity was made to counter and a resin filling gate and a resin discharging gate were 

> ■ 

provided. ^ 

After opening a resin filling gate and being filled up with resin to a fixed pressure in a cavity, 
closing or opening a resin discharging gate, By opening, when said resin discharging gate is 
closed, applying resin pressure in a cavity from a rqsin filling gate, maintaining resin pressure 
in a cavity uniformly, and discharging excessive resin from the resin discharge side gate, A 
molding control circuit which forms a shearing orientation layer uniformly in thickness of mold 
goods by generating shearing between resin in which solidification is advancing in a core layer, 
and taking to advance of solidification of this shearing and increasing a central direction of a 
core layer. : ' * 

[Claim 12]An injection die of the thermoplastics according to claim 11, wherein the restoration 
side gate and the discharge side gate counter and are provided [ in / in width, length, or a 
diameter and length, the length of mold goodsfabricated by a cavity is / all / larger, and / a 
longitudinal direction of these mold goods ]. 



[Translation done.] 

r \ •* 
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54) METHOD AND MOLD FOR INJECTION-MOLDING THERMOPLASTIC RESIN 
57)Abstract: 

•ROBLEM TO BE SOLVED: To enhance the dimensional accuracy and 
trength of a molded product by forming a uniform shearing oriented 
lyer in the molded product. 

iOLUTION: The flow of a resin within a cavity 2 is continued during 
tolding to generate shearing in a core layer during the advance of 
olidification toward the center of the core layer to form a uniform 
hearing oriented layer in the wall thickness of the molded product. By 
his constitution, dimensional accuracy and strength are increased in the 
-tolded product especially large in its length with respect to the width or 
iameter thereof. 
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1 

2£[p]©-fiS£7B!S{iiy-h*Bsu w&mmmw? 
-h*mz. ***T4ft\z®mn:imt%te. ft? 

fcSHHU- «B©B{fctf37Sfc©*&fflSfclRltfTJtfT 
£<OVm*M®.?ZCtlzl:r). 37/I?3fc:fe^T 

ossf»fs*iBfb©jafTfcatiT37ji©n»i&»iflite«* 
d fc*^fcTsi»wffl^B©»aus#»fc 

»Kt>Tfr5 11*^ 2 fcra^&^&ttB©4*tttJ£J£ 

»B»»Mai¥«*Ktt* C ©frJSP^gf;: «fc D e r 
* rtffiftfcfrJSPTS e k*4t&kTSB3££2 Xtt 3 ic 

gfc*v>T % gEtfttgBftftffltt^B&H^Ki'rsck 
fc*9, ^^^©BBCE**^***^* 

*sfts#* c k%is® trzmm 4 £f5«©s*ai/£ 

£*IT, 3fc«K:te/BLfe©k{igfc3<&-5-7?©a-f 
*BT, ^tettfl!Lfe©fc«:Ilft*t»5--£©M 

gfcfcvv^ ^ffl^nrcSfll^, *6BK:fiB8Lfe©fctt 
rt©«MS©BE**8fk«**c k*®®k?SB#JS2 



(2) &H20 0 2-865 1 5 

2 

71S7KE«©»WJ««m 
[B** 1 0 ] m^L- y h fc / X/t»lttttBHra£ 

fcvvC* &ttJ*ftfc»B*3^te^Lfe©kttaft* 

BMBBBSMB? 3 C kT, £r-f rt©«B©E 
**WfcS«* c k*&®kf 2 7i27 fcfBB 

10 - h ^^fiigfttjy- fee t9i2^fli^itiy- 

+ er^rtfc«B*-^©ff**?^SSLfe©^ stf2 

»«tWjy-h*Hi;ft«^ttW*, *+hrr-frt©« 

T^5*Bfc©HfcBB*3S£S-frSk#fci:©BW* 

t*.9x Bg}gp a n ©^jPrttig»fE[Sj^^^-{c^fi!c-r§ 
20 rtjBNffBBftBtt & c k a k-r 5 mm&®m<o 

< h ksfwaoy- h c <om&<o&m 

B&H 1 l <cfBtt©«OT£ttttB©l*lti&$£&3>. 
I?|M©StiB4KBI3] 
[0 0 0 1] 

«w**+ef-wrttea«Lfe»fc, »B8B©$tt* 
<smn©iiiMin©m*twR , r«i: 
kT?, *^i;f-^rt©8ii«fiB©8(aB*«itt««, ^e© 

exw (^©}ggS^lig©«ii!i^, ^f^K©H«l . 
«tf*»Ete*i»>T, *+er-frt©«fJS*^*>lJ: 
D 3 7JB©WW*^IrJK:irJ*»-3T, fk^tcMMPBHb^ 

-^^sspiaffly- h $?© 1 ^©mwBowKA 1 
40 «4feu zvmmzmmtttfbftivmitttftSfm 

"(ffll) Sti*fe», fig^p D p©^fl^ ED©##, 

. 3si©«#^t?5 c k &?i*smmi3mxs&3SK 
.to 00 2] 

[fi^tos^] ^©i*uj^t*iv^T«> mamma* 

• iffifc®gL@{kLfeS5^ («TX*>jBki*J0 k, 
50 Btt«t'-e**»««ffiW*Hft©S|J4> (WT37^k«q i 
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H-lSfBflfcfc^TSfcSEflJ^SftU fcfcfro 

«j*B«ittmEU Tra»K©*£-*sjBfcj:sE 

Dfc£©R£#L*fv\ coffin/I ©#*&©*£-£ 
[0003] 

[0 0 0 4] mngfcfcttSi§Iifflflg©ffiIS5l^fc: 

sk»u ggmcgnu mr&**>mz&m? 

*+e^rt©«f»©auttaus«» &s! 

. * 5 n 7^©ra^«sgtme>ns*v $m 

0 ^ D©{$i:^i^^Li6S371rtgi5^ci3^^T^i^4* v >% 
[0 0 0 5] Sfc, 

Ls *©fcjg*r**fi£-r*y-hiffiH^ ftSISOfc 
[0006] 

tb. m&m 1 fcE«©»in§fcfc^Ttt, $OTffiaiii© 
wuusjfc&fcfcfci^T, **er-frtKmje©s**"p 

*MB*2BKLfc©5, Xtifit8g©?E^«t^Lfc$*@ 
fkJlfT«t'©=J7JBrtk:«fffli©aM6*»«««* c fcKJ: 



(3) J ^2 0 02-8 65 1 5 

fc^tc c ©^Br®*H{b©iifTfcSti 

[0 0 0 7] Mfc, »«®2k:E«©»Wfc*v\TH:» 

fc©tt*mt.s«©^**v^a*isjg'r 
shmc, **e^©fts»fa©-«tea«ffly-h* 
eu' «*Mifc«fia«y-h*Er** **Kr-frtic 
*jg*j«wr*i(u 5fc-r++trrYrtfcm^ff?3©^Bi 

rt©f ^WfcisnjTjtfr** -c©tttt*i»Rr«cfcfc 

*«K 37Brtfcfe^TH{ttf£fr*©«JBfc©IBIfclJ 
»f*«4**Si:«fc«:©W»fl*ia{b©Jtfifc»iT 

• [0 0 0 8] MK, MM3£EK©3Hlllc*l v rf& 

m-h&**mmfrfi? e fc*?#ak-rst.©-e 

20 fe-S.O 

[0 0 0 9] Mfc, M«3B4tE«©56fl»«:*V^Ttt, 
W*«2Xa:3KE«©«9IK:iBV^ awmajy-hx 

itc<P7yi--wmm®mm®mm*mQ, c© 

£t;«fc©-?fc4B. 

if p 1 0] MK, »StS5tcEK©«Wfc*v^Ttt, 

»^i4teE«©}Mite*v>Tx 

Bg^tttr*ci:icj:?), rt©«HM©E** 
30 ^fe*S!lt««p«i:-rst»©T?feS. 

to;o 1 1] ®c % «*«6k:E«©»i!lfc*v>Ttt, 
H«a4fcE«©«Wlc*^T, 8»W»*fifW«y- 

*0«Ui«f8(fi«B©a*SHr*cfctJ:D, +tlif 
ft .©«JB©E**Sffc « «« c i: -T 5 ©? 

[OiO 1 2] MK. R*H7fcE«©«Wfc*^Ta:, 
' W«W2WM6E«©»9j»c*u\T, SWl*nft«JIB 

40 mm* 5^,9 -73©^tU3.^ 9 h k«ex«« % Mfjffl 

: [0?0 1 3] Mfc, »3j&S8fcEtt©f89ite*V'»Ttt» 

2 7iM 7 KEK©RWtefev»T, ^a^nrc^ig 

£ « «4 5 1 5 -^©M HJ3. «y h lc«[X« flagf 

t*#®fc-r5t©T-sso 

[00 14] Mfc, »*R9teE«©SW!lc*v>Tli, 
50 SI#«27iS7fcEie©^tc43V>T, «a«tig«»u 
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in*.* tin?, *+ex-frt©«teoffiA*S{b*-e-s 

COO 1 5] Kte, MtRl OfcEBCBBfcfc^T 
«> R:fcB27JS7fcga«©»Wfc*^T\ «tfp.-v 

h / xmimmmmmw* t> s , mm^m^mm 

«fc^Lfc©fcttRft*fc$-j5r©«W:i-y hfcgft 
AStfSfcR:, iaie£BBBHffl&B£HH-r3 C 4: 

fc-r*t>©T**S. . 

[ooi 6]'Hte, M$9ti l fclBBoBWcfci^T 

©E*j£T?7E«Lfc©^ tiERBsffly-h*Hi;fe 
JKr»H*« **e^-frt©RBEE*-jeicBBLfc# 
6BB3fe«y-hfrSBBEE**+l£T-*rtK:frW\ tt 

r& mro*- h *> 5&*j©wB*Btt-r s 1 1 ic * o , 

37Rrtte^TBfbtfBffLTlr**BBfc©BlCBW 
. 4i »te C ©HWr*S<fc©iifTfc:jiftT 3 7 

B©*i&7J|fiJfcB*S-&SCi:fc,fc»), d»Bfi©fc»l>i 

[0 0 17] Jgtex B$3l 2fcC«©«Wfc*V"»T 
14, R#Bl 1 EBOJ&Blcfevvr, tr-f^T-fi^ 

*it»*s©##**<, ^B««iy-h^itt«y-h 

. C ©JjtBftCWJWdfcfeWC ft IrJ b TRW 6JHT 
v**cfc*tf«fcT*fc©-Cfc*. 

[00 18] 

t^lc % feofcfe^sasiSfcffiBfsa^fe:. &BBB 
©^HJffl©y-h*a&6*»i:»|»J*. jgRBB*** 
e^rtfcasBLfefcfc, KBBBOttBftBttrec 

^msn, ttB©fttt«&K-?*3. ®m<omh%mm 

#37Brt«t»i&*lRlli:fitt»-3T3iffr*fcnBli:, it© 
tift*&:BR«B£'*-«Bft afiBBfcifi^Bfr&a 
7B©^ter**»oT»ffr*. LfttfoT; BWfc* 
■3 TJ&SSftfcElRl/itf, &4 fc^gSBffifcifi^Rfr 5 
37R©*fc*BfcB*-r*. c©f|ffflfcJ:0, &BB 
BK5fiv»B**6» rtB©**>5fija*^ ffl-<DMfa*& 

[0019] *fc, SRBB**+K^rtte»fcLfc 
«t>, BB©BB«BB«««©T, 3^ffly-hi:.SP 



(4) 4$H2 0 0 2-8 6 5 1 5 

6 

#»y-h©Hlcfev>T\ B£-r«BBBBttt^-^4: 

&.iy. 4ot, fm%r-htmmmr-h<ot&tci5 
>$b*. 

;\Ip 0 2 0] 

,: [$mm i ] *mncm*& c.k&tim&muzovT 
e«ts. -M<o&fk&£rcMEih&T'&%mm&® 

xvzmm, *-#>Bt, v-r*, ******* * 

10 /U*42©JKrtt7-f9-«BXbfc««» HfcttB* 
LT**©£tf**^fc©tfttfc»£#niU\ X, & 

WM>mt&. nttx &&#©*> ©fc*5^T&£ 

rDO.O 2 l] *BBKJ:«ttttj8B&«J:tfttttUgjg& 

BBLfc-fltB 1 fcffl^TKWr *. «J*6{;:lifttlfi!c^ 
ffl^fco^TKW-TSo 0 1 tcfc^T, MHZ Olcii 
¥*'£t* 2#«»jfc£tU C©*-rkrx-f2fc(4, BR 

20 WBajHuey- h 3 i:, brbr©& ajffly- f 4 © 

;t[ 0; 0 2 2 ] h 3 14, 5 ^7- 5 £iHTg- 

4 B % 5^7- 6 *BTBOWHJi-v h 1 0 
nT^/^5o *n€*i©»ffla-'y Mctt, BttBB©» 
BMBBB7. -83WWEU c©«IBMH«««:*ti^ 

[0023] ^©jcdft^iffl^Tjajg-rsfc*©* 

mZmmtZo *-f, BMBB©i!tBNBBB7, 8^ 
30 -M$BJcrS. C©«ttT, «UJ3.iyh9rtteft*^ 

^il^tSB«Bl*BttU 7>t-5, y-h3^S 

t N ".*+K^-f 2rt»*'»te*ti**T?fl«a-rs. c© 

$B**«lBk"f«. 

[O'O 2 4]*tef-f 2 AfliffiWHB 1 Sttfc 

^i«t&*«Rs-e-s. fgifc^si 1 (4, y- h 4. v> 

l©E*fcJ:t), MHli-7H0toW'Ji- 
fl'tt^ii^nSo c©XS*BRISi:«. BBX 
40 S^k, Bffla^v b 1 0rt»c*S^»y a- 1 2te, 

a-aii%ff±«-&fti/^8B©ff**ffBs-e5 

Cfc>, *+er-fft©«BE&*BET3Cfc*<fcH* 
5» <»P»R«J:Cf£WI©BBXfl(i:«tt«BB1Mb 
*BBLfett, BBBBl©ftB«ff±-r So 
[0.0 2 5] BBlcy--hBBBB8«H«B 

Ki^W. ^E-om, ABA«-HMcBfl:S«^B 
fcvC*S2 0*B#, A a D 2 l^Offi-To c©«. 
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[oo2 6] bii izmmmt. 2-d<dm\±&.-v y 
%ft?i&mmzi3^?<D!$.&MW'?&%ti\ out, m 
mntumm^mmtzc t*smt Lx&^rcm\ 

mm^m^^kt^o mat. ®mmz>mc&& 
[0027] B^^stsmeoaEaBiinttiii 

tt, 3-/1/ K 5 V"*--fe<fctf h*7/X/Wc«fc£ 
»tt©8fWMHW**wLfca\ cn«UA,©-0iJ-e& 
0, «as*lffifrrst>©-ettfti\, 3-;VK9>-f-, 

/=, ffi&mmmmotiimfo^x & sa,©-wt-<& o . 

[0028] 

[&km 2 ] #5x81*1 1 o %*mxz *fc#y 20 

0mm, Ifl6 0mm, fS3. 7 mmTSS** kT 
r-f±©» «8 0mm©5aot»*JC^E«ffly-h%» 

C*ifi*t>ofe©fcffiflJ Lfc„ -dcJgftfttt^ gffiffl 1 fc 

BUB. »S0. 4#, |?BrI@l$fffl4. 0g>, fit 
BEBfflBlO. 0»fcU JMffIS©MK:» 150cm' 
©«K**+lff--frtte08&Lfc. 30 

[0029] nenfc^jRBteov^T, 

#Ir]©ED, S»©ffltf««a«teov*T»!lJ£*fTo 
fc. SJ&teJ:S«£lRl©JR9ti:0. 6mmT»&ofc„ 

2 y- h H©n±te43i^ jtanjy- h <t o , 4 0 m 

m, 8 0 mm, 1 2 0 mm®®ft®Wfl&18i&&M%. 

LfcfciLS, £¥£faT-2 2 0 CN/cm') , JB¥^ 
(R1T2 3 0 (N/cm 2 ) Xtb-otco 
[0030] 

ukm i ] jmnumzmiMttnto-f. naegE 40 
xmtc&ff Lite tuutots *bmii fcwi:j»Wfcftfc 

|frP2 1 0 (N/cm ! ) , S^IrJT'2 3 0 (N/c 
m') Vfo-ofzo 

[0031] rnmsmz t\mm 1 ©jtiwcfc^T, *« 

Etf, SJBfcJ:SSD2:ia»f3lfifc»*©**i:a:3Wl 

'J 7d Vls-sZGua Lfc&cmmmitni Ltdi\ 50 



^2 00 2-8 6 5 1 5 
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^tii^©-^^, «nis^tt^9i^©M«is 

^^©T-lift^o 
[00 3 2] 

0mm, ft£2 3 0mm©nflf£'?&34Hr£7 s> <r±© 

**\>7-<<*mLTz a smtszummM. $mm 

.1 1 m fcofcoMUc. 

[0,0 3 3] fm&mt. mm 1 fc*tt><otmcx 

0./2 4?j>, jgWXSI^Hl4.-0^ «EE«f(ffl6. 0© 
i: k. »»flfi©muc, 7 0cm 1 ©$Bg£** fcTx-r 

S&±T% 3t«0ay-h<fc!P, 4 5mm, 1 1 5mm, 1 
8 5mm©{4fi£*5^T, ditfttgr&£ffl£ Gd*£v 
f 4 0mm) fcftofc,, *©$£*, 4 5mmficST*8 4 
d ' CN/cm') , 1 1 5mrattlT'8 5 0 (N/c 
m l ) , 1 8 5mm&B?8 5 0 (N/cm') ?£o 

[0 0 3 4] 

vtimzi imxmk, mxm^nt>twmzus. 
xmcwaLfcctumt, m&mi tmtim§kftK 

x^smmi £mm<DM%.*fi?tco *©*sn, 45m 

m{JaT*8 4 0 (N/cm ! ) , 1 1 5mmffiBT*8 4 
O'-tN/cm'), 1 8 5 mmttif 7 6 0 (N/c 

m > -o tz B mnm 3 ttmm 2 ©tt^fev^T, 

*^EWtf fttf8fiS»*©«l-fl:teSbj|l©** c ttmm 

i[&0 3 5] 

'Bttttffil 4 ] *lc, P 0 M©li^^ Lfc^©«5*^ ' 

hfU^kmt. mfomsicTjkt&otmLxmias 
wimL. zti?ti<Dxm<Dmmt, jmnmo. 2 
4i3>, mvixmm®4. 5#, ^e^k6. o®tL, 
mwixmvmiCs 9 0 c m' ©^ig^^-^ ef -f 

^tfofco -?"©IS*, 4 5mmttlf5 4 0 (N/c 
m'i) , 1 1 5mm{4fit?5 4 0 (N/cm 2 ) , 185 
inmfilT' 5 0 0. (N/ c m 2 ) T'feo /c e 
[0 0 3 6] 

:iJt$c0!l2] 3f£«I8^ jJWrie*fft>-ffiP«fc«E 

xmbvfr ltcc mmt, mmm 4 tn^mm^ 
T\c*«M3fcna©ai€*fT-afc 0 *•©£*, 45m 

ID&IT5 7 0 (N/cm 2 ) , 1 1 5mm(5ifiT'5 6 
& CN/cm 2 ), 1 8 5mm{aS-P5 6 0 (N/c 

nl 2 ) ■v&vtzo $mm3 ttmm 2 ©jtmc«v^. 
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[003 7] 



r U 4^20 0 2-86 5 1 5 

1 ®mm 

3, ; 4 y-h 
5; -6 ^y-r- 

9, 1 0 Ittfla-y h 
ljii 1 2 Xi"Ja- 

2 0 £S 



